Introduction
Delirium is a cognitive disorder defined by acute onset, fluctuating course and disturbances of consciousness, attention, orientation, memory, thought, perception and behaviour [1] . It occurs in hyperactive, hypoactive or mixed forms in up to 50% of older hospital patients [2, 3] , many with pre-existing dementia [4] .
Traditionally, the course of delirium has been described as transient, in which recovery is likely to be complete if the underlying causative factor is promptly corrected or self-limited [1] . Among older hospital patients, however, the prognosis is poor [3] . In this population, delirium is associated with significant increases in cognitive impairment and functional disability [5] [6] [7] , length of hospital stay [8, 9] , rates of institutionalization [5, 7] , and rates of death [10] [11] [12] , independent of many socio demographic and clinical variables.
We propose that many of the poor outcomes associated with delirium among older hospital patients may be related, in large part, to the persistence of delirium rather than the occurrence of an index episode of delirium per se. It appears that substantial numbers of patients have only partial or no recovery from delirium and that these patients have worse outcomes than patients with full recovery [13,14 -17 ] .
Persistent delirium
Recovery from delirium refers to the sustained return to the predelirium level of mental function. Levkoff et al. [18] and Rockwood [19] were among the first investigators to assess recovery systematically and report that many older hospital inpatients had not recovered by the time of discharge. A more recent study assessed symptoms of delirium at enrolment, then 2, 6 and 12 months later [20] . The frequencies of symptoms were greatest at enrolment but many symptoms persisted in many patients throughout the entire 12-month follow-up period. This persistence of symptoms occurred in patients both with and without dementia. Moreover, using a diagnostic algorithm based on DSM-III-R criteria, 31% of the patients still met criteria for delirium at 6 months.
Because the persistence of delirium has potentially important implications for clinical practice and research, we conducted a systematic literature review to determine the frequency of persistent delirium in older hospital patients [16 ] . For the purpose of the review, persistent delirium was defined as a cognitive disorder that met accepted diagnostic criteria for delirium at admission to hospital (or shortly after admission) and continued to meet criteria for delirium at the time of discharge or beyond. (Fig. 1) . Thus, the majority of patients appear to recover by each time point but a substantial minority do not recover and, given the asymptotic increase in rates of recovery after 3 months, a substantial minority may never recover.
Outcomes of persistent delirium
Four studies have compared the outcomes of patients who did or did not recover from delirium [17 ,20-22] . These studies reported that the outcomes (cognition, function, nursing home placement, mortality) of patients who recovered were consistently better than the outcomes of patients who did not recover, independent of important demographic and clinical variables. One study reported that the outcomes of patients who recovered within 24 h were better than those of patients who recovered by discharge [20] .
None of the above studies compared the outcomes of patients who recovered with the outcomes of patients who did not have an index episode of delirium. The results of such a comparison would indicate whether or not the occurrence of an episode of delirium per se accounts for the adverse outcomes associated with delirium. A recent study comparing the outcomes of these two groups reported that most of the 6 and 12-month outcomes (cognition, function, rates of institutionalization, all adjusted for important demographic and clinical variables) of patients who recovered by 8 weeks and survived were better than the outcomes of patients who did not recover and, for the most part, intermediate between the outcomes of patients who did not recover and those who did not have an index episode [14 ] . Similarly, a study comparing the outcomes of patients who recovered from subsyndromal delirium (SSD) by 8 weeks with the outcomes of patients who did not recover or did not have an index episode reported that most of the 6 and 12-month outcomes (cognition, function, rates of institutionalization or death, all adjusted for important demographic and clinical variables) of patients who recovered from SSD and survived were better than the outcomes of patients who did not recover and, for the most part, intermediate between the outcomes of patients who did not recover and those who did not have an index episode [15 ] . Notably, the recovered group in both of these studies probably included some patients who had only partial recovery, a fact that may account for the finding that the outcomes of patients who recovered were not identical to outcomes of patients who did not have an index episode. These results suggest that it is not the occurrence of episodes of delirium or SSD per se but the failure to recover that accounts, in large part, for the adverse cognitive, functional and institutional status outcomes associated with these conditions. In both of the above studies, there were clinically important increases in the 6-month mortality rates of patients who had recovered from episodes of delirium or SSD, compared with those who did not have an index episode. This increase, independent of many demographic and clinical variables, is difficult to explain but may be related to uncontrolled confounding or effect modification by some unidentified factor related to the medical illness or patient vulnerability.
Persistent partial delirium
Although recovery from delirium is not an 'all or none' phenomenon, most studies of delirium have defined recovery as 'not meeting accepted criteria for delirium'. Consequently, many patients may have not met criteria for delirium but had only partial recovery. Rates of partial recovery appear to range from 20 to 42% at the time of discharge and may remain high for many months 8, 18, 22] . If these rates of partial recovery are subtracted from the rates of recovery reported above, the resulting rates of full recovery from delirium (i.e. no symptoms of delirium) are probably much less than the rates presented. To date, there are no studies of the outcomes of patients with partial recovery but, given the prognostic significance of the presence of even one symptom of delirium among patients with subsyndromal delirium [23] , partial recovery is probably associated with poorer outcomes than full recovery.
Of note, current approaches to studying the course of delirium and SSD may not be adequate to understand the recovery status and outcomes of these complex conditions. An exploratory study of repeated delirium severity scores over a 2-week period, using principal factor analysis and cluster analysis, revealed five patterns: steady, fluctuating, worsening, fast improvement, and slow improvement [24] . The fast improvement and worsening groups experienced a high death rate during the first 2 weeks (adjusted relative risks of approximately 3 and 6, respectively) but that risk decreased rapidly thereafter. Use of serial measures of delirium symptoms may allow a more reliable classification of the course (and recovery status). Also needed are good measures of the premorbid cognitive status (including dementia), severity of medical illness, and perhaps other factors are likely to be associated with the course. For example, in the above study, patients with dementia were more likely to be in the steady or slow improvement groups; patients with more severe physical illness were more likely to be in the fast improvement group.
Implications
The DSM description of delirium includes the following two parts [1]: 'a disturbance of consciousness or change in cognition that develops over a short period of time . . . and tends to fluctuate. . .' and '. . . the majority of individuals have a full recovery . . .'. The second part of this description implies that the patients described in the first part have good outcomes. Many well conducted longitudinal studies of delirium in older hospital patients, however, report that the outcomes are poor.
Two explanations have been proposed to reconcile this apparent contradiction. On one hand, delirium may be a marker for an underlying predisposition/vulnerability to cognitive decline and poor outcomes; on the other hand, an episode of delirium may damage the brain, resulting in poor outcomes [25] . We propose a third explanation. We propose that the majority of older patients with delirium may recover fully and have good outcomes but a substantial minority of patients have partial or no recovery from delirium and poor outcomes. Inclusion of patients with partial or no recovery in previous studies of prognosis may account, in large part, for many of the poor outcomes reported to be associated with delirium in this population. Accordingly, prevention of partial or no recovery or detection and treatment of patients with partial or no recovery may be keys to improving many of the poor outcomes associated with delirium.
What are the immediate implications of the proposal for clinical practice? First, it is probably important to monitor the course of delirium in older hospital patients, especially at discharge and beyond, with a view to ensuring full recovery. Second, it is probably important to recognize that the persistence of symptoms of delirium after discharge and the associated cognitive impairment may interfere with patient self-management of chronic medical conditions (e.g. poor compliance with diet or medication), which may, in turn, contribute to poor outcomes.
What are the implications of the proposal for research? First, the proportions of patients with full, partial or no recovery from delirium and the outcomes associated with the different levels of recovery must be determined. Second, risk factors for partial or no recovery must be defined. To date, there are few studies of risk factors. Third, the frequency, severity and potential treatability of putative causes of partial or no recovery must be described. To date, there are no studies of putative causes. Future studies of risk factors and putative causes will inform decisions to develop either interventions to abate the risk factors in order to prevent partial or no recovery or interventions to detect and treat putative causes.
Fourth, the information on risk factors for partial or no recovery at 3 months may be used to target patients for treatment interventions. At present, it is unknown whether most of the patients who have not recovered by 3 months can ever recover, even with intervention. There should be efforts to identify these patients in order to explore the usefulness of different types of interventions. Such interventions might involve the use of protocols to detect and manage putative causes of incomplete recovery such as unresolved medical illness or unrecognized drug toxicity. The goal of these interventions would be to ensure full recovery from delirium.
Fifth, if any of the above interventions are successful, the optimal time for prevention or detection and treatment must be determined. For example, an examination of the rates of recovery in Fig. 1 indicates that half of the patients who have not recovered by discharge appear to have recovered by 3 months (without any special intervention); thereafter, the proportion of patients who recover is small. These findings indicate that patients should probably be screened for persistent delirium at 3 months. On the contrary, one study [20] reported that even when recovery was delayed to the time of discharge (i.e. at 2 weeks), this delayed recovery was associated with poorer outcomes than rapid recovery (i.e. within 24 h). These findings suggest that patients should be screened for recovery as early as possible. Ultimately, randomized trials will be needed to determine if and when intervention programs should be implemented to increase rates of full recovery and improve the outcomes of delirium.
Sixth, the relationship between partial or no recovery and functional decline, mild cognitive impairment and new-onset dementia should be explored. Dementia is the strongest risk factor for delirium among older patients [26] ; delirium appears to increase the risk of dementia [11] . Four studies report that the presence of dementia is the strongest risk factor for incomplete recovery [20, 22, 27, 28] . Many patients with dementia appear to have some symptoms of delirium such as inattention and fluctuation [29] . Both delirium and dementia are characterized by reduced metabolic rates and impaired cholinergic function [30] . Many conditions that cause delirium can also cause dementia if they are prolonged and severe (e.g. hypoxia, hypoglycemia), presumably related to excitotoxic damage and death of neurons [31] .
Finally, among older hospital patients, DSM criteria appear to identify a disorder with high rates of persistence, perhaps related to the frequent presence of dementia or multiple chronic medical conditions. It is possible, however, that the presenting symptoms of delirium change with age and that DSM criteria do not identify delirium (that recovers) in this population. This possibility would have to be considered seriously if the presenting symptoms of delirium among older patients who recovered were different from those of patients who did not recover. In one study, hyperactivity, incoherent speech, inattention, slow and vague thinking, dysarthria and fluctuating mental state were found more commonly in patients who recovered [32] . Another study used multivariate logistic regression (MLR) and RECPAM tree analysis to determine presenting symptoms predicting recovery [33] . In the MLR model, among patients without dementia, those who were hyperactive were more likely to recover; among patients with dementia, those who were less disoriented and hyperactive were more likely to recover. The tree analysis emphasized the presence of orientation to person and any inattention in predicting recovery. These results suggest that it may be necessary to place increased emphasis on these presenting symptoms when diagnosing delirium in this population. Alternatively, persistent delirium may represent a new nosological entity.
Conclusion
Persistent delirium is frequent in older hospital patients, appears to be associated with adverse outcomes and may account, in large part, for the poor prognosis of delirium in this population. These findings have potentially important implications for clinical practice and research.
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